Henry Wilbraham and gibbs phenomenon in 1848  by Ustina, Fred
HISTORIA MATHEMATICA 1 (1974), 83-84 
HENRY WI LBRAHAM 
AND GIBBS PHENOMENON IN 1848 
BY FRED USTINA 
UNIV, OF ALBERTA, EDMONTON 
Let f(x) be a periodic function, of bounded variation in a 
period, and having a simple jump discontinuity at xo. Let Xn 
be the local maximum of the nth partial sum, sn(x) , of the 
Fourier series of f(x) , which is nearest x0 . Then xn 
tends to x0 as n tends to infinity, and s,(x,) - f(x,) 
tends to a fixed, positive quantity, the magnitude of which 
depends on the magnitude of the jump of f(x) at x0 . This 
phenomenon is commonly known as the Gibbs phenomenon after the 
well-known American mathematical physicist, J. Willard Gibbs 
(1839- 1903). 
It is commonly accepted that this phenomenon was first de- 
scribed in the course of a series of articles published in the 
magazine Nature in the years 1898 and 1899 on the topic of 
Fourier series. Besides Gibbs, they involved the British math- 
ematician A.E.H. Love (1863-1940), and the American physicist 
A. A. Michelson (1852-1931). 
If any of these men have earned credit for the discovery of 
this phenomenon, then it would seem that they should share this 
credit equally: Michelson for initiating the discussion, Love 
for providing the lucid mathematical insight, and Gibbs for put- 
ting the results in a nutshell and drawing the necessary conclu- 
sion. But indeed, none of these men discovered anything new. 
For the phenomenon was discovered and worked out in detail in 
1848, a full fifty years earlier, by the little-known mathemati- 
cian, Henry Wilbraham of Trinity College in Cambridge. 
Michelson initiated the discussion in the October 6, 1898, 
issue of Nature (pp. 544-545) by questioning the conclusion that 
a Fourier series could have a discontinuous function as its sum, 
basing his argument on the observation that each of its partial 
sums is continuous. This was rather much for Love who rebutted 
Michelson’s approach in the October 13, 1898 issue (pp. 569-S80), 
making the point that “it is not legitimate to sum an infinite 
series by stopping at some convenient nth term.” 
Gibbs entered the discussion in a further interchange of 
articles by Michelson and Love in the December 29, 1898, issue 
(pp. 200-201), but his only intent and contribution here appears 
to have been to smooth out the controversy between Michelson and 
Love, although inherent in his argument is the first recorded 
recognition of what is now known as the Gibbs set. The idea of 
the Gibbs phenomenon had evaded him at this time because of a 
lack of detailed analysis in the argument. In an article on the 
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same page, Love takes up the argument presented by Gibbs, and in 
his elegant style, adds further insight into the limit of the 
graphical representation of the partial sums of the Fourier 
series. Finally, Gibbs bounces back in the April 27, 1899 issue 
(p. 606), recognizes the inadequacy of his earlier argument, and 
draws the correct conclusion as regards the Gibbs phenomenon. 
But all this interchange was of little purpose, for fifty 
years earlier, Henry Wilbraham worked out all the pertinent 
mathematics on this phenomenon, and published the results, com- 
plete with illustrative diagrams, in the Cambridge and Dublin 
Mathematical Journal 3 (NS) (1848), pp. 198-201. Based on the 
series 
y = cos x - l/3 cos 3x + l/5 cos 5x + . . . . 
Wilbraham’s presentation is so clear and conclusive that it 
renders the interchange between Love, Michelson, and Gibbs quite 
unnecessary. 
This is an outstanding example of effort spent duplicating 
already existing results. 
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